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. , , ,
.
, , (Generalized Hypergeometric Function) ,
$n+1F_{n} (\alpha_{1} \alpha_{2}\beta_{1},’ \cdots \tau’ \alpha_{n+1}\beta_{n} z)=\sum_{k=0}^{\infty}\frac{(\alpha_{1})_{k}(\alpha_{2}.)_{k}.\cdots(\alpha_{n+1})_{k}}{(\beta_{1})_{k}.,(\beta_{n})_{k}k!}z^{k}$ , $|z|<1$
$($ , $(a)_{k}=a(a+1)\cdots(a+k-1)$ $)$ ,
Gauss . ,
$n+1F_{n}$
$\{\theta_{z}\{\prod_{1\leq 1\leq n}(\theta_{z}+\beta_{i}-1)\}-z\{\prod_{\iota\leq 1\leq n+1}(\theta_{z}+\alpha.\cdot)\}\}F=0$
$($ , $\theta=zd/d_{Z})$ $\hslash+1E_{n}$ , $\mathbb{P}^{1}$ $0,1,$ $\infty$




$0,1,$ $\ldots,$ $n-1,$ $\sum_{:=1}^{n}\beta_{i}-\sum_{:=1}^{n+1}\alpha$ : at $z=1$ ,
$\alpha_{1},$ $\alpha_{2}$ , . .., $\alpha_{n+1}$ at $z=\infty$
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, $\iota$ , $\beta_{i}-\beta_{j}\not\in Z$ $(1\leq i<j\leq n+1$ $\beta_{n+1}=1$ $)$ , $z=0$
,
$f_{j}^{(0)}(z)=(-z)^{1-\beta}:_{n+1}F_{n}(\beta_{1}-\beta_{i}+1,.\beta_{i}\overline{-\beta_{i}}+1,\beta_{n+1}-\beta_{i}+1\alpha_{1}-\beta_{i}+1.’.\alpha_{2}-\beta_{i}+1,...\cdot.’.\alpha_{n+1}-\beta_{i}+1$ $;z)$ (1)
$i=1,2,$ $\ldots,$ $n+1$ , , $\alpha_{i}-\alpha_{j}\not\in Z(1\leq i<j\leq n+1)$
, $z=\infty$
$f_{1}^{t\infty)}(z)=(-z)^{-a:_{n+1}}F_{n}( \alpha_{i}-\cdot\alpha_{1}+1,..,\cdot\alpha_{i}\overline{-\alpha_{1}\cdot}+1)...\alpha_{1}-\alpha_{n+1}+1\alpha_{1}-\beta_{1}+1,.\alpha_{1}-\beta_{2}+1,...\alpha_{\dot{\iota}}-\beta_{n+1}+1;\frac{1}{z})$ (2)
$i=1,2,$ $\ldots,$ $n+1$ . , , $\beta_{n+1}=1$ .
, , .
( ) $1\leq i\leq n+1$ ,
$f_{i}^{(\infty)}(z)= \sum_{j=1}^{n+1}\prod_{e\neq i}\frac{\Gamma(\alpha_{i}-\alpha_{s}+1)}{\Gamma(\beta_{j}-\alpha_{s})}\prod_{\iota\neq j}\frac{\Gamma(\beta_{j}-\beta_{s})}{\Gamma(\alpha_{1}-\beta_{l}+1)}xf_{j}^{(0)}(z)$ . (3)
3 $F_{2}$ Thomae (1870) , Bames (1908), Winkler (1930), Smith (1938),






$n+1F_{n} (\alpha_{1}\beta_{1} \alpha_{2}\beta_{2} \cdots \alpha_{n+1}\beta_{n} z)=\prod_{\epsilon=1}^{n}\frac{\Gamma(\beta_{\theta})}{\Gamma(\alpha_{e})\Gamma(\beta_{\epsilon}-\alpha_{\epsilon})}$
$\cross\int_{<t_{1}<t_{2}<\cdots<t_{\mathfrak{n}}<\infty}\prod_{1=1}^{n}t_{i}^{\alpha_{i+1}-\beta_{l}}\prod_{i=1}^{n+1}(t_{i}-t_{i-1})^{\beta_{i}-\alpha_{i}-1}dt_{1}$ ... $dt_{n}$
$($ , $to=1,$ $t_{n+1}=z$ $)$ . ,
, $2F_{1}$ ,








$u(t)= \prod_{:}f_{1}(t)^{\alpha}\cdot$ , $\alpha_{i}\in \mathbb{C}$
$T$ ( ) $\mathcal{L}$, , $\omega=du(t)/u(t)$ $L$
$dL=L\omega$ $\mathcal{L}$ . , $\mathcal{L}$ $T$ $H_{m}(T, \mathcal{L})$
$H_{m}^{1f}(T, \mathcal{L})$ $m$ (twisted homology), , (homology
with loaded functions) . , $H_{m}(T, \mathcal{L})$ , $H_{m}^{1f}(T, \mathcal{L})$
(locally finite) , ,
, , , .
, $u(t)$ $f_{1}(t)$ $\mathbb{R}$ , $T$ $T|_{R}$
$D$ , $u_{D}(t)$ .
$u_{D}(t)= \prod_{\dot{*}}(\epsilon_{i}f_{j}(t))^{a}:$ .
, $\epsilon_{i}=$ $D$ $\epsilon_{i}f_{1}(t)$ , $D$ $(\epsilon_{1}f_{j}(t))$
. $\mathcal{L}$ $u_{D}(t)$ $D$ . , $D$
$u_{D}(t)$ , $D$ $u$ (standard loading)
, $C$ $u$ , .
$\triangleright^{-}$ . , , ,
, $\mathcal{L}$ .
, $u(t)=t^{\alpha}(1-t)^{\beta}$ , $\vec{(0,1)}$ $\overline{(0,1)}\otimes t^{\alpha}(1-t)^{\beta}$ , $\vec{(1,\infty)}$ $\vec{(1,\infty)}\otimes t^{a}(t-1)^{\beta}$
.
, $\alpha_{i}$ , (oegularization)
reg: $H_{m}^{1f}(T, \mathcal{L})arrow H_{m}(T, \mathcal{L})$
. , $T=\mathbb{C}\backslash \{0,1\}$ $u(t)=t^{\alpha}(t-1)^{\beta}$ $\alpha,\beta,\alpha+\beta\in \mathbb{C}\backslash Z$




, , $S(\epsilon;0)$ $t=0$ $t=\epsilon$
, $u(t)$ $t=\epsilon$ , , $S(1-\epsilon;1)$ $t=1$ .
$t=1-\epsilon$ , $u(t)$
$t=1-\epsilon$ . $\epsilon$ $($ $0<\epsilon\leq 1/2$ $)$ . , $d_{a}=e(2a)-1$
$e(A)=\exp(\pi\sqrt{-1}A)$ .
, E$*$ p .
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3. t $z\in \mathbb{C}\backslash \{0,1\}$ , $to=1,$ $t_{n+1}=z$ ,
$T_{z}= \mathbb{C}^{n}\backslash \bigcup_{i=1}^{n}\{t_{i}=0\}\cup U_{i=1}^{n+1}\{t_{i}-t_{i-1}=0\}$
. ,
$u(t)= \prod_{i=1}^{n}t_{i}^{\alpha-\beta}:+1:\prod_{\dot{\iota}=1}^{n+1}(t_{i}-t_{i-1})^{\beta-\alpha-1}:$:
( , $\beta_{n+1}=1$ ) ( ) $\mathcal{L}_{z}$ , ,
genericity $H_{m}^{1f}(T_{z}, \mathcal{L}_{z})$ $n+1$ ,
$reg:H_{m}^{1f}(T_{z},\mathcal{L}_{z})arrow H_{m}(T_{z},\mathcal{L}_{z})$
. , $H_{m}^{1f}(T_{z}, \mathcal{L}_{x})$ , $z$ $\infty<z<0$ ,
$D_{\dot{t}}^{(0)}=(\infty<z<t_{n}.<\cdot\cdot<t_{1}<01<t_{1}<\cdot\cdot<\cdot t_{i-1}<\infty)$
$\{D_{1}^{(0)}, D_{2}^{(0)}, \ldots, D_{n+1}^{(0)}\}$ ,
$D_{i}^{(\infty)}=(\begin{array}{lllll}\infty <t_{i}< \cdots <t_{n}<z 0<t_{i-1}< \cdots \cdots <t_{1} <l\end{array})$
$\{D_{1}^{(\infty)}, D_{2}^{\langle\infty)}, \ldots, D_{n+1}^{(\infty)}\}$ .
, , $D_{i}^{(0)}$ $I_{i}^{(0)}(z)$ (1) ,
$I_{i}^{(0)}(.z)= \int_{D!^{0)}}u_{D^{(0)}}.(t)dt_{1}\cdots dt_{n}=\prod_{\epsilon\neq:}B(\alpha_{\epsilon}-\beta_{i}+1,\beta_{\epsilon}-\alpha_{e})xf_{:}^{(0)}(z)1\leq s\leq n+1$’ (4)
$D_{1}^{(\infty)}$ $I_{i}^{(\infty)}(z)$ (2) ,
$I_{i}^{(\infty)}(z)= \int_{D_{:}^{(\infty)}}u_{D^{\{\infty)}}.(t)dt_{1}\cdots dt_{n}=\prod_{1\leq\epsilon<n+1}B(\alpha_{1}-\beta_{\epsilon}+1,\beta_{\epsilon}-\alpha_{\epsilon})xf_{i}^{(\infty)}(z)$ (5)
$s\overline{\neq}i$
$-C\cdot$ $6$ $\cdot$ . $|\}_{D}\text{ _{}A}\langle,$ $aeh_{\Delta}^{\wedge}*$ $*\backslash$ $\text{ _{}}^{}$ $B^{1},$ $a $t^{\backslash },\backslash *\iota$ $Js\text{ _{}-ffl\text{ }g}^{-}\ulcorner\epsilon\{D_{1}^{(0)},D_{2}^{(0)}, \ldots,D_{n+1}^{(0)}\}$
$\{D_{1}^{(\infty)},D_{2}^{(\infty)}, \ldots,D_{n+1}^{(\infty)}\}\mathfrak{x}\text{ ^{}\backslash }-A\Re\dagger ffl$ $*$ $\text{ _{}}$ $\}_{\vee}^{-})\ovalbox{\tt\small REJECT}\Leftrightarrow$ $f^{-}\cdot$ $t^{\sim\prime}1$ .
, $m=1$ , 2Fl }C $\mathfrak{l}\lambda 4$ $D_{1}^{(0)},$ $D_{2}^{(0)},$ $D_{1}^{(\infty)}$ ,
$D_{2}^{(\infty)}$ , T$\grave\tilde$
, , $D_{i}^{(\infty)}(i=1,2)$ $D_{1}^{(0)},$ $D_{2}^{(0)}$
. , . $m=2$ , .
4. , $u(t)$ ,
$u(t)=t_{1}^{\lambda_{1}}(t_{1}-1)^{\lambda_{2}}(t_{2}-z)^{\lambda_{3}}t_{2}^{\lambda_{4}}(t_{2}-t_{1})^{\lambda_{5}}$
. [7] , . $z$ $z<0$ . , $T_{R}$







1 $D_{1},$ $D_{3},$ $D_{11}$ , , ,





















. , , $D_{6},$ $D_{8},$ $D_{12}$ $D_{1},$ $D_{3},$ $D_{11}$ ,
$D_{6}= \frac{s(\lambda_{346})s(\lambda_{12345})}{s(\lambda_{34})s(\lambda_{1346})}D_{1}+\frac{s(\lambda_{3})s(\lambda_{125})}{s(\lambda_{u})s(\lambda_{15})}D_{3}-\frac{s(\lambda_{1})s(\lambda_{3})}{s(\lambda_{15})s(\lambda_{1345})}D_{11}$ , (18)
$D_{8}= \frac{s(\lambda_{6})s(\lambda_{12345})}{s(\lambda_{34})s(\lambda_{1345})}D_{1}+\frac{s(\lambda_{4})s(\lambda_{125})}{s(\lambda_{34})s(\lambda_{15})}D_{3}-\frac{s(\lambda_{5})s(\lambda_{145})}{s(\lambda_{15})s(\lambda_{1u6})}D_{11}$ , (19)
$D_{12}= \frac{s(\lambda_{2})s(\lambda_{345})}{s(\lambda_{34})s(\lambda_{1345})}D_{1}-\frac{s(\lambda_{2})s(\lambda_{4})}{s(\lambda_{u})s(\lambda_{16})}D_{3}+\frac{s(\lambda_{1})s(\lambda_{145})}{s(\lambda_{15})s(\lambda_{1346})}D_{11}$ (20)
, ffi , . , $s(A)=\sin(\pi A)$ .
, $m$ .
$m=2$ , 3 (18) $\sim(20)$ , 13 , 12





5. , , . , $m$ ,
, $H_{m}^{1f}(T_{z}, \mathcal{L}_{z})$ $=$ $E\{D_{1}^{(0)}, D_{2}^{(0)}, \ldots, D_{n+1}^{(0)}\}$
$\{D_{1}^{(\infty)}, D_{2}^{t\infty)}, \ldots, D_{n+1}^{(\infty)}\}$ .
, , $H_{m}^{1f}(T_{z}, \mathcal{L}_{z})$
, j , $i=1,$ $\ldots,$ $n+1$ ,
$D_{i}^{(\infty)}= \sum_{1\leq j\leq n+1}c_{ij}D_{j}^{(0)}$
. .
,,,.
,,,, $H_{m}^{1f}(T_{z},\mathcal{L}_{z})$ . $H_{m}^{1f}(T_{z}, \mathcal{L}_{z})$ , .
, , , , ,,,. ?
, . $\searrow$
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. , $a_{\rho},$ $a_{\sigma}’$ , $\rho$ $\sigma$ $m$- , $v_{\rho}$ $v_{\sigma}’$ $\rho$ $\sigma$
$\mathcal{L}$ , $-$ , $I_{x}(\rho, \sigma)$ $x$ $\rho$ $\sigma$ .
(Intersection form) . $\langle C,$ $C’\rangle$ $C$ $C’$ (intersection
number) . , $C\cdot C’$ .
1 $u(t)=t^{\alpha}(1-t)^{\beta},T=\mathbb{C}\backslash \{0,1\}$ , $C=\overline{(0,1)}$ $C\cdot C$ $d_{a}=e(2a)-1,$ $e(a)=$
$\exp(\pi\sqrt{-1}a)$ ,
$- \frac{d_{\alpha+\beta}}{d_{\alpha}d_{\beta}}$

















$D_{1}^{(0)}$ , $D_{2}^{(0)}$ ?. . . , , ,
$C=(c_{1j})_{1\leq i,j\leq n+1}$ ,
$(\begin{array}{l}D_{1}^{(\infty)}\vdots D_{n+1}^{(\infty)}\end{array})\cdot(D_{1}^{(0)}, \ldots,D_{n+1}^{(0)})=C(\begin{array}{l}D_{1}^{(0)}\vdots D_{n+1}^{(0)}\end{array})\cdot(D_{1}^{(0)}, \ldots,D_{n+1}^{(0)})$ .
,
$(\begin{array}{lll}D_{1}^{(\infty)}\cdot D_{1}^{(0)} \cdots D_{1}^{(\infty)}\cdot D_{n+1}^{(0)}\vdots\cdots \cdots \vdots D_{n+1}^{t\infty)}\cdot D_{1}^{(0)} \cdots D_{n+1}^{(\infty)}\cdot D_{n+1}^{(0)}\end{array})=C(\begin{array}{lll}D_{1}^{(0)}\cdot D_{1}^{(0)} \cdots D_{1}^{(0)}\cdot D_{n+1}^{(0)}\vdots\cdots \cdots \vdots D_{n+1}^{(0)}\cdot D_{1}^{(0)} \cdots D_{n+1}^{(0)}\cdot D_{n+1}^{(0)}\end{array})$ .
,







, , , $1\leq i,j\leq n+1$
$i,j$ ,
$D_{1}^{(0)} \cdot D_{j}^{(0)}=\delta_{\dot{a}j}(\frac{\sqrt{-1}}{2})^{n}\prod_{*\neq j}\frac{\sin(\beta_{\epsilon}-\beta_{j})}{\sin(\beta_{s}-\alpha_{\epsilon})\sin(\alpha_{\epsilon}-\beta_{j})}1\leq\epsilon\leq n+1^{\cdot}$




$j= \frac{D_{\dot{\iota}}^{t\infty)}\cdot D_{j}^{(0)}}{D_{j}^{(0)}\cdot D_{j}^{(0)}}$
$= \frac{\sin(\beta:-\alpha_{1}\cdot)}{\sin(\beta_{j}-\alpha_{1}\cdot)}\prod_{\epsilon\neq j}\frac{\sin(\alpha_{\epsilon}-\beta_{j})}{\sin(\beta_{\delta}-\beta_{j})}1\leq\epsilon\leq n+1$
. .
$D_{j}^{(\infty)}= \sum_{j=1}^{n+1}\frac{\sin(\beta_{1}-\alpha_{1}\cdot.)}{\sin(\beta_{j}-\alpha_{1})}\prod_{1\leq\epsilon\leq n+1}\frac{\sin(\alpha.-\beta_{j})}{\sin(\beta_{\epsilon}-\beta_{j})}*\neq jxD_{j}^{(0)}$
.
, , (4), (5) , (3) .
, .
, , . , .
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